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(Abou-Elwafa Abdallah et al., 2016; Stapleton et al., 2009; Sundkvist et al., 2010).  In vivo 
studies have also measured these FRs in blood and urine, showing that they are bioavailable and 
absorptive (EPA, 2015).  However, although some of these OFRs have been measured in blood, 
urine, and breast milk, the products they are being released from, their quantity, and how they are 
being released is unknown. 
 

a. Measurement of PBDEs 
 

Several studies suggest that house dust is a significant source of exposure to PBDEs in the U.S. 
(Dishaw et al., 2014b; Lorber, 2008).  Studies on PBDEs show that ingestion and dermal contact 
with indoor dust are significant pathways for human exposure.  One study measured PBDEs on 
hand wipe samples, suggesting hand to mouth activity as a source of exposure for these 
chemicals.  Significant associations between PBDE levels in dust and serum have also been 
shown.  Ownership of household electronics was also found to be a potential route for PBDE 
exposure (Abou-Elwafa Abdallah et al., 2016; Allen et al., 2008; Buttke et al., 2013; Johnson et 
al., 2010; Stapleton et al., 2012a).  Other studies measured PBDE serum levels, and levels were 
higher in children than in their mothers, likely due to maternal transfer and breastfeeding in 
infants and hand-to-mouth ingestion in toddlers and children (Eskenazi et al., 2011; Fromme et 
al., 2016).  Although PBDEs are no longer manufactured, products containing PBDEs are still 
present in homes, and PBDEs persist in the environment.  Although human exposure is 
beginning to decline, it is expected to continue for years, due to the persistent nature of PBDEs. 
 

b. Measurement of Alternative OFRs to PBDEs 
 

TDCPP, TCEP, and TCPP have been detected in both dust and air samples in a variety of indoor 
environments, such as homes, day care centers, hospitals, and offices.  V6 has been detected in 
house and car dust samples (Bradman et al., 2014; Carignan et al., 2012; Dodson et al., 2012; 
Fang et al., 2013; Fromme et al., 2014; Marklund et al., 2003; Meeker and Stapleton, 2010; 
Stapleton et al., 2009; Stapleton et al., 2014).  House dust, hand wipe, and urine samples were 
collected to determine the relationship between the home environment and exposure.  TDCPP 
concentrations in indoor dust were not associated with hand wipe samples; however, the hand 
wipe samples were associated with its urinary metabolite.  This suggests that hand-to-mouth 
contact or dermal exposure may be important pathways of exposure to OFRs (Hoffman et al., 
2015).  A significant correlation was found between TCEP levels in dust and indoor air samples 
from daycares in Germany.  A significant correlation was also observed between these TCEP 
levels in dust and indoor air and its metabolite concentration in urine (Fromme et al., 2014).  
These chlorinated OFRs have also been measured in adipose tissue, seminal plasma, and breast 
milk (CalEPA, 2011; Hoffman et al., 2015; Meeker and Stapleton, 2010; Sundkvist et al., 2010).  
A possible association between TDCPP and TPP house dust levels and decreased sperm 
concentrations and altered thyroid levels in men have also been noted (Meeker and Stapleton, 
2010).      
 
TBBPA has been detected in human serum samples, breast milk, and adipose tissue, and in 
household dust.  It has also been detected in food, water, and air (Carignan et al., 2012; Dodson 
et al., 2012; NTP, 2014; Van Bergen et al., 2015; Wikoff et al., 2015).  HBCD has been detected 
in house dust, breast milk, and serum, TPP has been detected in breast milk, and BTBPE, 
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DBDPE, TBB, and TBPH have been detected in house dust (Carignan et al., 2012; Covaci et al., 
2011; Roosens et al., 2009; Stapleton et al., 2008; Stapleton et al., 2009; Sundkvist et al., 2010).  
TBBPA is found in human samples at lower levels than other OFRs (Van Bergen et al., 2015), 
and in general, concentrations of TBBPA in indoor dust are much lower than those reported for 
BPA.  Additionally, one study found no correlation between the levels of TBBPA and BPA in 
dust samples (Geens et al., 2009; Ma et al., 2014).  One retrospective study calculated exposure 
to children and toddlers using dust data outside the United States and concluded that dust 
ingestion is an important source of TBBPA exposure for these populations.  One recent review 
also noted that measured concentrations of TBBPA in house dust and human serum samples are 
low, and exposure assessments have estimated human exposure of TBBPA to not exceed a few 
ng/mg/day (Colnot et al., 2014; Ma et al., 2014).  Concern for recycled plastics containing OFRs 
has been noted due to TBBPA being detected in Mardi Gras beads (Van Bergen et al., 2015).  
HBCD content in dust has been reported as a significant predictor of levels in human serum 
(Carignan et al., 2012; Roosens et al., 2009).  HBCD has also been found in umbilical cord blood 
and breast milk (UNEP, 2010). 
 
OFRs have been detected in children’s products.  Children’s products, such as changing table 
pads, sleep positioners, nursing pillows, high chairs, and crib mattresses were purchased, and 
TDCPP, FM550, V6, TCEP, and TCPP were detected in the foam (Stapleton et al., 2011b).  The 
State of Washington’s Department of Ecology has tested consumer products to determine the 
presence of FR chemicals.  In 2011, they screened children’s products with X-ray fluorescence 
(XRF) and showed high bromine in children’s furniture foam, but PBDE levels were low; 
therefore, they concluded that alterative brominated FRs were being used.  In 2012/2013, they 
collected more children’s products and detected TDCPP TCEP, TCPP, V6, and FM550 in foam 
from these products.  TBBPA and HBCD were also detected in some samples.  They also 
detected TBBPA in four plastic electrical enclosure components (Davies, 2015; Van Bergen et 
al., 2015). 
 
FRs are mixed into plastic polymers of electronics additively to prevent or minimize flame 
spread.  Some studies have measured OFRs in the environmental media surrounding electronic 
waste (e-waste) facilities and in the e-waste itself (Van Bergen et al., 2015).  In e-waste recycling 
facilities of old electronics outside the United States, XRF screening showed high bromine, but 
low PBDEs, suggesting alternative FRs were used in these products.  DecaBDE, TBBPA, 
BTBPE, and DBDPE were measured in e-waste samples in New Zealand, Australia and the 
Netherlands.  One study in the Netherlands measured TBBPA, PBDEs, 2,4,6-tris(2,4,6-
tribromophenoxy)-1,3,5-triazine (TTBP-TAZ), BTBPE, and DBDPE in plastic electronic 
casings, with TBBPA being measured the most.  The study concluded that the presence of these 
compounds was due to their use as FRs or because of cross-contamination from recycled plastic.  
These authors then took the previously screened plastic cases and their extracts and analyzed the 
bioactivity of these compounds in a human cell-based assay.  None of the OFRs present in the 
samples showed estrogenic responses (Ballesteros-Gomez et al., 2016; Van Bergen et al., 2015).  
One recent study tested the casings of select electronics (i.e., TVs, laptops, desktops, and 
household appliances) in Canada for OFRs using wipe samples and found that a majority of the 
samples contained an OFR, such as TDCPP, DBDPE, EH-TBB and BEH-TBP.  They also 
collected dust samples and found a correlation between OFR wipe levels and their levels in dust, 
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suggesting that products with the highest OFR concentrations contribute most to concentrations 
in dust (Abbasi et al., 2016). 
  

c. Measurement of OFR metabolites and biomonitoring 
 

Researchers suggest that the metabolites formed by the metabolic transformation of OFRs may 
be useful for human biomonitoring (HBM).  The dialkyl- and diaryl phosphates that are 
generated are eliminated in the urine efficiently and represent the main part of the excreted 
metabolites, and methods have been developed to detect some of these metabolites (Cooper et 
al., 2011; Fromme et al., 2014).  A recent study measured TBBA, a metabolite of EH-TBB, in 
>70% of urine samples and suggested that it would be a good biomarker of exposure to FM550.  
These TBBA levels were significantly associated with EH-TBB levels measured in hand wipes 
(Dishaw et al., 2014b; Hoffman et al., 2014).  A metabolite of TDCPP (bis (1,3-dichloropropyl) 
phosphate (BDCPP)) was detected in urine samples from men in the United States, and TDCPP 
in the house dust may have been a source of exposure (Meeker et al., 2013).  BDCPP was also 
detected in paired urine samples in U.S. mothers and their toddlers, with higher concentrations in 
the children, compared to the mothers, suggesting higher child exposure.  These studies suggest 
that these metabolites may be useful urinary biomarkers of exposure; however, the potential 
toxicity of these metabolites is unknown (Butt et al., 2014; Dishaw et al., 2014b; Hoffman et al., 
2014).  Breast milk may be another source for OFR biomarkers of exposure, given that its high 
fat content makes it amendable for chemical analysis (Fromme et al., 2016).  However, methods 
for estimating daily intakes from HBM data are not yet available for the majority of FRs. 

 
6. REGULATORY AGENCIES’ ACTIVITIES ON ORGANOHALOGEN FLAME 

RETARDANTS 
 

a. CPSC 
 
CPSC staff has been concerned with FR chemicals in consumer products since the 1970s, 
including conducting laboratory research and health risk assessments.  These activities have been 
largely in connection with flammability standard development for consumer products, such as 
upholstered furniture and mattresses.  These standards are generally performance based and do 
not require the use of FR chemicals to meet them. 
 

i. Sleepwear  
 
Following the completion of an NTP bioassay, staff assessed the cancer risk from Tris.  The 
Commission subsequently determined that children’s sleepwear treated with Tris was a 
hazardous substance, and therefore, banned under the FHSA due to mutagenicity concerns 
(CPSC, 1977); however, the ban was later overturned in federal court for procedural reasons.  
Although the Tris ban was overturned, most manufacturers stopped using FR chemicals in 
consumer apparel, including voluntarily stopping TDCPP use in children’s sleepwear (Sanders, 
1978).  In 1987, the U.S. Environmental Protection Agency (EPA) issued a significant new use 
rule (SNUR), which effectively banned the manufacture or importation of Tris (52 FR 2703, 
January 26, 1987).  41 C.F.R. 721.6000. 
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ii. Upholstered Furniture 
   
CPSC staff has assessed the potential health risks associated with FR use in upholstered furniture 
cover fabrics and foam.  CPSC staff completed toxicity reviews on 16 classes of FR chemicals 
(more than 50 chemicals) suggested for use in upholstered furniture fabrics by the public.  These 
reviews were part of the risk assessment process for the draft standard (59 FR 30735) (Babich 
and Saltzman, 1999; Bittner, 1999b; Bittner et al., 2001; Ferrante, 1999a; Ferrante, 1999b).  
Staff’s toxicity reviews contributed to a National Research Council (NRC) report mandated by 
Congress on these 16 FR chemicals/classes.  NRC concluded that eight of the 16 chemicals or 
classes (including HBCD and DecaBDE) could be used in upholstered furniture fabrics without 
presenting a risk to consumers.  NRC also recommended additional toxicity and exposure studies 
for the remaining eight FRs.  These remaining eight included TDCPP and chlorinated paraffins 
(NRC, 2000).  CPSC staff performed exposure studies on the release of the remaining eight FRs 
from this NRC study for furniture fabrics and completed a risk assessment of these FR chemicals 
(Babich and Thomas, 2001).  Staff concluded that DecaBDE and HBCD were among the five29 
FR chemicals that would not present a hazard to consumers under this use scenario and that 
additional toxicity and exposure data were needed on the remaining chemicals,30 including 
TDCPP (Babich and Thomas, 2001). 
 
CPSC staff published an updated draft standard in 2005 to reflect input from the public that 
upholstery cover fabrics would not use FR treatment to comply; rather, flexible polyurethane 
foam or other filling materials would require FR treatment to meet the draft standard (CPSC, 
2006).  As discussed above, PBDEs were voluntarily taken off the market in December 2004.  
Therefore, when staff conducted the risk assessment, a number of alternative FR treatments were 
available, including TDCPP and several new proprietary formulations, such as FM550 (EPA, 
2005).  Staff concluded that TDCPP might present a hazard to consumers and suggested that 
additional exposure data, such as vapor-phase emissions of TDCPP were needed.  The staff also 
concluded that there was insufficient information on the toxicity of FM550 or its components to 
assess their potential health risks (Babich, 2006). 
 

iii. Mattresses 
 
CPSC staff assessed the risk of FR chemicals (i.e., antimony trioxide, boric acid/zinc borate, 
DecaBDE, melamine, and vinylidene chloride) used in mattresses to support the development of 
the CPSC’s 2006 flammability standard (16 C.F.R. part 1633; 71 FR 13472) (Thomas and 
Brundage, 2006).  To meet the proposed mattress performance standard, mattress manufacturers 
would be able to select from a number of available technologies, such as barriers, which might 
contain FR chemicals.  To quantify the amount of FR chemical(s) that may be released from the 
barriers, the CPSC's Laboratory Sciences Chemistry staff conducted migration/exposure 
assessment studies on FR-treated mattress barriers.  The result of the exposure assessment for 
DecaBDE showed relatively low levels released from the barrier, even with aggressive 
                                                 
29 The five FRs were: Cyclic phosponate esters (CPE), Decabromodiphenyl ether (DecaBDE), 2-Ethylhexyl 

diphenyl phosphate (EHDP), HBCD, and Phosphonic acid, (3-([hydroxymethyl]amino)-3-oxopropyl)-, dimethyl 
ester (PA)). 

30 Antimony Trioxide (AT), TDCPP, and Tetrakis(hydroxymethyl) phosphonium chloride (THPC). 
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extraction, suggesting DecaBDE is a durable FR treatment for barrier use in mattresses.  All 
chemicals tested for use in barriers were not expected to pose any appreciable risk of health 
effects to consumers who sleep on these mattresses with treated barriers (Thomas and Brundage, 
2006). 
 

iv. Children’s Products 
 
CPSC is currently studying the use of FRs in children’s products.  These are products commonly 
found in the home as of 2014, and that represent many product categories (i.e., nursing pillows, 
upholstered chairs, crib mattresses, soft carriers, infant car seats (hard carriers).  In phase I of this 
study, which is ongoing, staff is testing select children’s products for the presence of FRs.  Thus 
far, staff has detected OFRs in about 22 percent of the children’s products tested that contained 
polyurethane foam.  Although most of the FRs detected are commonly used, some of the FRs 
were not identified and likely represent novel compounds.  Phase II is to conduct exposure 
studies, and Phase III is to perform risk assessments. 
 

b. U.S. and Other Countries 
 

In 2004, PentaBDE and OctaBDE were voluntarily removed by manufacturers in the United 
States (EPA, 2015; Meeker and Stapleton, 2010; Watkins et al., 2012).  That same year, the 
European Union banned the same two FRs.  PentaBDE and OctaBDE are now listed as 
“persistent organic pollutants” under Annex A of the Stockholm Convention (Abou-Elwafa 
Abdallah et al., 2016; Butt et al., 2016; Buttke et al., 2013).  In 2008, the European Union 
banned DecaBDE in electrical and electronic applications.  A voluntary phase-out of DecaBDE 
in all products occurred in the United States in 2013 (Butt et al., 2016; Dodson et al., 2012; 
Knudsen et al., 2016b; Van Bergen et al., 2015). 
 
Due to concerns of the health effects of OFRs, some states have restricted their use.  In 2012, the 
major United States manufacturer of TDCPP announced its voluntary phase-out of production by 
2015 (EPA, 2015; ICL-IP, 2012), and some states, such as Vermont, New York, Oregon, 
Maryland, and Washington, have banned or placed restrictions or reporting requirements on 
TDCPP and TCEP use in children’s products.  Minnesota has also placed use restrictions on 
these FRs in residential upholstered furniture.  In 2008, Washington passed the Children's Safe 
Products Act, which requires manufacturers of children's products sold in Washington to report 
if their product contains a Chemical of High Concern to Children.  This reporting list contains 
five organohalogen flame retardants (DecaBDE, TBBPA, TCEP, TDCPP, and HBCD (Davies, 
2015; Van Bergen et al., 2015).  In 2014, the EU banned TDCPP, TCEP, and TCPP from toys, 
and Canada prohibited the use of TCEP in polyurethane foam intended for children age 3 and 
under (Canada, 2014; Schreder et al., 2016; Van Bergen et al., 2015).  In California, TDCPP and 
TCEP are listed as Prop 65 chemicals for concerns about carcinogenicity (CalEPA, 2011).  Due 
to TCEP’s carcinogenic potential, its use and production have decreased significantly, and TCEP 
is no longer produced in the European Union (Follmann and Wober, 2006).  In 2015, the Alaska 



 

115 
THIS DOCUMENT HAS NOT BEEN REVIEWED   CLEARED FOR PUBLIC RELEASE 
OR ACCEPTED BY THE COMMISSION     UNDER CPSA 6(b)(1) 

 

Federation of Natives passed a resolution (Resolution 15-17) asking the Alaska State Legislature 
to ban 10 flame retardants from use in children’s products and furniture.31 
 
Given these studies measuring OFRs in environmental media and health concerns, the EPA 
prepared a fact sheet on how to decrease indoor exposure through vacuuming, dusting, and hand 
washing (EPA, 2016b).  Additionally, associated with the newly passed Technical Bulletin (TB) 
117-2013, is California Senate Bill 1019, which requires upholstered furniture to be labeled to 
indicate whether it contains FR chemicals.  These two measures provide consumers with 
guidance on these OFRs and potential exposure (BEARHFTI, 2015). 
 
Currently, EPA is currently evaluating FRs, including OFRs, under the Toxics Substances 
Control Act.  CPSC and EPA staff members are sharing information to prevent duplicating 
efforts. 
 
7. DISCUSSION 
 
Toxicity 
 
The petitioners stated: “due to their inherent physico-chemical properties, additive OFRs . . . are 
toxic.”  Staff considers OFRs to represent a broad class of chemicals defined largely by their 
functional use and the presence of a halogen, such as a bromine or chlorine.  As discussed, OFRs 
represent several subclasses of chemicals, such as PBDEs, brominated aromatic FRs, brominated 
aliphatic FRs, and chlorinated alkyl phosphates.  The varying toxicological properties of 
individual OFR compounds indicate that OFRs, in fact, represent several subclasses of chemicals 
that should be examined separately.  However, even then, members within the same subclass 
may differ in the effects that they cause, their potency, and bioaccumulation potential.  As 
discussed, many of the chlorinated alkyl phosphates are carcinogenic, but their MOAs appear to 
vary, and there are no clear structure-activity relationships.  The tris alkyl phosphates also show 
evidence of neurotoxicity, but additional neurotoxicity studies, particularly studies on 
developmental neurotoxicity in mammals, are needed.  Although PBDEs (representing certain 
brominated OFRs) have a relatively high bioaccumulation potential, other brominated OFRs, 
such as TBB and TBBPA, show a low potential for bioaccumulation.  Despite these differences, 
there are likely to be similarities within each subclass.  For example, most brominated FRs have 
effects on the thyroid, at least at high doses.  Due to the varying toxicological properties among 
OFR subclasses (and even within those subclasses) and the many data gaps relating to toxicity, 
available data indicate that one cannot consider OFRs as a class under the FHSA because every 
OFR cannot be concluded to meet the toxicity prong of the FHSA’s definition of  “hazardous 
substance.” 
 
Overall, toxicity data are incomplete, limited, or lacking for some individual OFR compounds, as 
shown in Table 2.  Many of the studies cited by the petitioners are suggestive, but are insufficient 
to conclude that they are all likely to cause similar effects in humans.  For example, the 
petitioners cited in vitro studies or studies on invertebrates that identify the need for additional 

                                                 
31 CPSC-2015-0022-0202. 
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studies in mammals.  Most of the epidemiological studies cited in the Petition identify 
associations; however, these studies cannot rule out confounding factors.  Under CPSC’s chronic 
hazard guidelines, to conclude that a chemical is “probably toxic to humans” requires either 
sufficient evidence in animal studies or limited evidence in humans (CPSC, 1992).  Sufficient 
evidence in animals generally means a statistically significant effect in multiple species, multiple 
sexes, at multiple doses, or by multiple routes of administration.  Limited evidence in humans 
means having a statistically significant effect when causality is plausible, but chance, bias, or 
confounders cannot be ruled out.  
 
Although FR chemicals reduce ignition potential, FR-treated products may extend the 
smoldering time, and will ignite if exposed to sufficiently high temperatures.  Combustion 
byproducts, produced when products with and without OFRs burn, have been studied and 
measured in fire effluents from FR and non-FR treated products.  However, it is debatable if the 
smoke toxicity from the combustion of products with OFRs is more toxic to consumers than 
without FRs, and likewise, unclear how this toxicity may impact consumers’ ability to safely 
egress from a fire scenario.  Therefore, more research is needed on how much of an effect FRs 
have on the toxicity of smoke to consumers.  
 
Exposure 
 
The petitioners stated: “due to their inherent physico-chemical properties, additive OFRs  
migrate out of products regardless of how the product is used; thus, there is a nexus between the 
mere presence of products containing these chemicals and exposures that put consumers at risk 
of harm.”  As discussed, additive FRs are not chemically bound to their matrix, and they tend to 
migrate from products.  Most OFRs are SVOCs, which tend to adhere to dust particles and 
surfaces in the home.  Exposure data, such as dermal absorption factors, for many OFRs are 
lacking.  HBM data, such as measurements of FRs in urine or blood, demonstrate that exposure 
and uptake occur.  Petitioners state that, according to the Centers for Disease Control and 
Prevention (CDC), 97 percent of people living in the United States have measurable quantities of 
OFRs in their blood.  However, the mere presence of a chemical, including those that may be 
considered toxic under the FHSA, in a person’s blood or urine is not enough to demonstrate that 
an item containing that chemical is a “hazardous substance” under the FHSA because levels may 
indicate exposures that are too low to cause adverse effects in humans.  In addition, for most 
OFRs there is insufficient information to estimate exposure from urine or blood levels.  HBM 
and environmental data do not reveal the source of the exposure.  Rather, both types of data 
represent exposure from all sources (including food and vehicles).  Thus, it is not possible to 
determine that adverse health effects result from exposure to OFRs in the specific products in 
these categories that the petitioners identify.  Accordingly, these data are not an accurate measure 
of OFR exposure relating to those enumerated categories.  For the Commission to issue the 
regulation that the petitioners request based on exposure to dust, the Commission would need to 
determine a connection between the four product categories covered in the Petition and OFRs 
measured in household dust.  Petitioners have not submitted data establishing this connection, 
and staff is not aware of such information.  In the absence of exposure data relating to the 
specified product categories in the Petition, it would be difficult for the Commission to 
determine that those categories of products that contain OFRs are “hazardous substances.” 
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There are important differences among individuals, such as pre-existing conditions and genetics, 
which affect their likelihood of developing an adverse health effect from chemical exposure.  
Additionally, the likelihood of exposure to chemicals is also specific per individual and impacts 
the amount of chemical to which someone may be exposed.  The relative contribution of 
ingestion, dermal contact, and inhalation to the overall human exposure to these OFRs is 
unknown, although some studies have estimated exposure to some OFRs (Hoffman et al., 2015; 
La Guardia and Hale, 2015).  In different parts of the world, different exposure pathways have 
been determined as most important for exposure and body burden of PBDEs; in Europe, 
ingestion through diet and dust are stated as the most important for exposure; whereas dust 
ingestion and dermal absorption are reported in the United States (Abou-Elwafa Abdallah et al., 
2016; Lorber, 2008).  One exposure route with little data is dermal contact.  One study did 
perform experiments using ex vivo human skin and a human equivalence model to assess dermal 
absorption of chlorinated OFRs and to determine implications of hand washing to exposure.  The 
model was more permeable to these compounds than the ex vivo skin, with the ex vivo values 
similar to another study.  Hand washing reduced the overall dermal absorption of these FRs, with 
varying results, depending on the properties of the OFR (Abou-Elwafa Abdallah et al., 2016).  
Therefore, the extent of exposure and relative importance of different exposure routes are likely 
to depend on the specific FR chemical and specific product. 
 
Use of Surrogate Data 
 
Although many data gaps exist concerning the toxicity and exposure data for OFRs, the 
petitioners are asking the Commission to conclude that OFRs, where limited or no data are 
available, possess the same toxicity and exposure potential as OFRs where data exist.  The 
petitioners ask the Commission to use these conclusions to determine that products in these four 
product categories are “banned hazardous substances” if they contain any OFRs.  This 
constitutes a “surrogate data” approach.  The Commission’s chronic hazard guidelines (16 C.F.R. 
§1500.135), discuss the use of surrogate data in the context of exposure assessment.  The 
guidelines indicate that surrogate exposure data may be used in limited circumstances, including 
identifying whether more data are needed, and whether additional studies are necessary.  The 
preamble to the guidelines (CPSC. 1992) provides additional discussion of the limitations on the 
use of surrogate data.  Surrogate exposure data cannot be used to determine the exposure 
potential of an unstudied OFR for regulatory decision making because chemical specific data 
would be needed for a robust assessment to support a regulation.  Staff notes that the guidelines 
do not address the use of surrogate data for determining toxicity of a chemical where no toxicity 
data are available.  Currently, staff considers the tools available to assess the toxicity of a 
chemical, without data specific to that chemical, are too limited to allow surrogate data to be 
used for toxicological assessments for regulatory decisions.  Therefore, OFRs could not be 
assessed at the class level by staff under the FHSA. 
 
Scope of the Petition 
 
The abundance of products in these four categories, the unknown number of OFRs in use, and 
the lack of data on their associated health effects limit assessing their risk to consumers under the 
FHSA.  Most of the environmental data on OFRs are from dust or air in the indoor environment.  
However, many studies have small sample sizes and different collection methodologies, leaving 
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it difficult to compare and assess these studies (Mitro et al., 2016).  Additionally, it is unknown 
what products these chemicals are coming from when they are measured in dust or indoor air for 
potential exposure.  One study tried to elucidate the relationships between FR sources and FR 
concentrations in dust and air by using detailed questionnaires and FR measurements.  The study 
reported specific brominated FR sources for some microenvironments, such as foam in furniture 
and mattresses and total number of electronic/electrical devices (de Wit et al., 2012).  However, 
some of the study’s correlation coefficients were low, indicating other sources may have not 
been accounted for in the questionnaire.  The authors noted the importance of including a variety 
of microenvironments with varying room contents and a large sample size to prove correlation 
(de Wit et al., 2012).  As this study shows, to have a high correlation from OFR content in a 
product to its measurement in a medium, such as dust, a large sample size and many different 
indoor environments would need to be included.  In addition, the exposure potential of that 
medium and toxicity information on the specific OFR would need to be understood for any risk 
assessment under the FHSA. 
 
Regulatory Activities 
 
Regulatory activities on OFRs, such as regulations by states within the United States, EPA, and 
the European Union, as well as public awareness, may change or has changed the landscape of 
FR usage in the four product categories specified in the Petition.  In fact, levels of some 
bioaccumulative compounds are steadily decreasing in the U.S. population following regulatory 
bans and voluntary phase-outs.  For example, bans and phase-outs of certain PBDEs have led to 
declines in concentrations measured in pregnant women (Morello-Frosch et al., 2016).   
 
CPSC staff does not know the extent to which OFRs are being used in the four product 
categories in the Petition.  Staff would need to analyze products in these categories to determine 
OFR usage, and therefore, exposure potential.  The petitioners cited numerous studies showing 
the presence of OFRs in products.  However, regulatory actions, such as the revision of TB 117, 
appear to be affecting changes in OFR usage.  Thus, many of the studies cited by the petitioners 
are outdated and may not reflect the current usage of OFRs in these product categories.  For 
example, CPSC staff is currently studying FR chemicals in children’s products.  From the first 
phase of this project, CPSC staff found that 7 percent of the overall products contain an OFR 
(22% of the products with polyurethane foam contain an OFR).  This is a lower frequency of 
detection than in many reports in the literature.  Staff has also determined that another 5 percent 
of the products contain a phosphate FR; however, staff is unable to identify some of these 
phosphate FRs due to lack of analytical standards, which have not previously been reported in 
the literature.  Some OFRs are added intentionally for purposes that are not FR related, such as 
flexibility, which the petitioners’ state is not included in this Petition.  Therefore, if an OFR is 
measured, determining whether it was added for its FR properties would be difficult. 
 
Finally, EPA is currently investigating the toxicity and exposure potential of some of these OFRs 
as part of their first chemicals to review under the Frank R. Lautenberg Chemical Safety for the 
21st Century Act, which amends the TSCA.  These chemicals are broken out into similarly 
structured clusters within the OFR category, such as cyclic aliphatic bromides (EPA, 2016a).  
After this work is completed, EPA may consider a regulatory path forward on these chemicals.  
CPSC staff is working closely with EPA to coordinate on FR activities. 
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8. CONCLUSIONS 
 
The varying toxicological properties of individual OFR compounds indicate that OFRs, in fact, 
represent several subclasses of chemicals that should be examined separately.  In addition, 
toxicity data are incomplete, limited, or lacking for some individual OFR compounds.  Under 
CPSC’s chronic hazard guidelines, to conclude that a chemical is “probably toxic to humans” 
requires either sufficient evidence in animal studies or limited evidence in humans.  Most of the 
epidemiological studies cited by the petitioners are limited by their study design and have not 
been replicated.  Therefore, due to the varying toxicological endpoints among OFR subclasses 
(and even within those subclasses) and the many data gaps relating to toxicity and exposure data, 
staff believes that insufficient data exist to assess OFRs as a class under the FHSA.  
Additionally, due to this limited data, petitioners are asking the Commission to conclude that 
OFRs, where limited or no data are available, possess the same toxicity and exposure potential as 
OFRs where data exist.  The guidelines indicate that surrogate exposure data may be used in 
limited circumstances, including identifying whether more data are needed and whether 
additional studies are necessary; however, these data cannot be used to determine the exposure 
potential of an unstudied OFR for regulatory decision making because chemical specific data 
would be needed for a robust assessment to support a regulation.  Staff notes that the guidelines 
do not address the use of surrogate data for determining toxicity of a chemical, where no toxicity 
data are available.  Therefore, since the limited toxicity and exposure data on OFRs show 
variation in toxicity under the FHSA and in exposure potential, OFRs could not be assessed at 
the class level by staff to conclude that all products defined by the petitioners with OFRs were 
hazardous substances under the FHSA. 
 
The petitioners cite a number of studies showing the presence of OFRs in products.  However, 
regulations by states, the EPA, and the European Union appear to affect how, and in what 
products, OFRs are being used.  In addition, new FRs are being introduced, and analytical 
standards are not available to identify these FRs.  Therefore, staff would need to conduct 
additional studies to identify which FRs are being used in which products.  This would be a 
difficult and resource-intensive task, due to the large number of products, the introduction of new 
FRs, and their constantly changing use patterns. 
 
Although there are studies demonstrating human exposure to OFRs, most of the studies cited by 
the petitioners cannot be linked to specific products.  HBM and environmental data do not reveal 
the source of the exposure.  Rather, both types of data represent exposure from all sources 
(including food and vehicles).  Thus, it is not possible to determine that adverse health effects 
result from exposure to OFRs in the specific products in these categories that the petitioners 
identify.  Accordingly, these data are not an accurate measure of exposure relating to those 
enumerated categories.  In addition, for most OFRs, there is insufficient information to estimate 
exposure from urine or blood levels.  The abundance of products in these four categories, the 
unknown number of OFRs in use, and the limited and varied toxicity and exposure data on OFRs 
make regulating the entire class of OFRs infeasible under the FHSA.   
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May 18, 2017 
 

TO:   Melanie Biggs, Ph.D., Project Manager 
Directorate for Health Sciences, Division of Toxicology and Risk Assessment 

 
THROUGH: Andrew G. Stadnik, P.E., Associate Executive Director 
   Directorate for Laboratory Sciences 
   

Allyson Tenney, Division Director 
  Directorate for Laboratory Sciences, Division of Engineering  
 
FROM: Paige Witzen, Textile Technologist 

Directorate for Laboratory Sciences, Division of Engineering  
 
SUBJECT:  Applicable Flammability Standards and Activities for Children’s Products, 

Upholstered Furniture, Mattresses, and Mattress Pads for Proposed Petition HP 
15-1 

 
1. Introduction 
 
Petition HP 15-1 asks the U.S. Consumer Product Safety Commission (CPSC, or Commission) 
to initiate rulemaking for products in the categories of upholstered furniture, mattresses and 
mattress pads, children’s products, and plastic enclosures in electronics containing any non-
polymeric, additive, organohalogen flame retardants (OFRs) to be banned under the Federal 
Hazardous Substances Act (FHSA) due to the possibility of adverse health effects of the 
chemicals. This memorandum reviews the applicable mandatory flammability standards, 
voluntary standards, and other activities pertaining to the products specified by the petitioners. 

 
2. Applicable Mandatory Standards for Clothing Textiles, Children’s Sleepwear and 

Mattresses  
 
There are many regulated products under the Flammable Fabrics Act (FFA). The applicable 
standards under the FFA for the products mentioned in the Petition include clothing textiles, 
children’s sleepwear, and mattresses and mattress pads.  

 
a. Clothing Textiles 
 

The Standard for the Flammability of Clothing Textiles, codified at 16 C.F.R. part 1610, was 
developed to address the risk of burn injury from dangerously flammable textiles. Flammable
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brushed rayon cowboy chaps, brushed rayon sweaters, and other dangerously flammable fabrics 
in interstate commerce resulted in the enactment of the FFA in 1953. Since the enactment of the 
FFA, the number of burn injuries and fatalities from dangerously flammable apparel fires (for 
adults and children) has been reduced. Although a specific study of the number of apparel 
injuries has not been conducted by the CPSC in many years, CPSC collects and maintains data 
on incidents involving apparel. 

 
All textiles used to make clothing for adults and children’s daywear are within the scope of this 
Standard. The Standard specifies testing procedures and determines the relative flammability of 
textiles used in apparel using three classes of flammability performance. Part 1610 is a 
performance standard that does not prescribe or prohibit any specific components, such as flame 
retardants (FRs), to be used to meet the Standard. Most fabrics are able to meet the Standard, 
based on their fabric weight and/or fiber content, without being treated with FRs.  Based on years 
of test data, part 1610 contains exemptions that allow for specific fiber types and fabric weights 
with specific construction to be exempt from testing. Certain durable infant and toddler products 
that include textiles and that are worn are required to meet this Standard, e.g. soft infant carriers 
and slings. 

 
b. Children’s Sleepwear  

 
There are two standards under the FFA that address the flammability of children’s sleepwear, 16 
C.F.R. parts 1615 and 1616.  These Standards were developed to prevent children’s sleepwear 
from igniting due to exposure to certain ignition sources, such as matches, lighters, candles, and 
space heaters. All “children’s sleepwear,” as defined in the Standards, its fabric, seams and trim,  
must meet these Standards before entering commerce. Children’s sleepwear must meet more 
stringent flammability requirements, compared to the requirements for children’s daywear, 
which is subject to part 1610. The children’s sleepwear fabrics, seams and trim  must be flame-
resistant and self-extinguish when removed from the small ignition source. In general, some 
fabrics, such as polyester, are able to meet the requirements without additional treatments, like 
FRs. Other fabrics, such as cotton and cotton-blends, typically must be treated with a chemical 
finish, like FRs, to meet the flammability requirements. To maintain flammability performance, 
the test procedures are conducted on finished items and after 50 washing and drying cycles. The 
Children’s Sleepwear Standards are performance-based and do not require or prohibit any 
specific fibers or components. The Standards do not require the use of FRs to meet the 
flammability requirements. In 1977, the Commission determined that tris(2,3 dibromoprophyl) 
phosphate (Tris) was a hazardous substance, and therefore, it was banned under the FHSA for 
use in children’s sleepwear due to mutagenicity concerns.32 However, the ban was later 
overturned in federal court for procedural reasons. Although the Tris ban was overturned, most 
manufacturers stopped using FR chemicals in consumer apparel, including voluntarily stopping 
Tris (1,3-dichloro-2-propyl)phosphate (TDCPP) use in children’s sleepwear.33 

 

                                                 
32 CPSC. 1977. Children's wearing apparel containing TRIS; interpretation as a banned hazardous substance. Federal 

Register. 42:18850-18854. [Later withdrawn following judicial proceedings.]. 
33 Sanders, H.J. 1978. Flame retardants. Chemical and Engineering News. 56:22-36 
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Parts 1615 and 1616 define “tight-fitting” sleepwear garments and exempt those garments from 
testing. Many tight-fitting garments are made from other fibers, e.g., cotton and cotton blends, 
with no chemical treatments. Tight-fitting sleepwear must meet specific dimensions and is still 
subject to 16 C.F.R. part 1610. 

 
c. Mattresses 

 
The CPSC administers two Standards for mattresses under the FFA to address the flammability 
of mattresses and mattress pads that include 16 C.F.R. part 1632 and 16 C.F.R. part 1633. 
Products that are subject to these Standards must meet both of these Standards in order to be sold 
in the United States.  

 
The regulation at part 1632 tests the flammability of mattresses and mattress pads when exposed 
to a standardized, smoldering cigarette. The prototype is tested in the bare and sheeted 
configurations. All sleep surfaces are tested. The pass/fail criterion for this test method is that the 
char length cannot exceed 2 inches in any direction for each location where the cigarettes are 
placed on the sample. The test may be stopped before the char length reaches 2 inches if there is 
obvious ignition of the sample. This Standard is a performance standard and does not require or 
prohibit specified components, including the use of FRs. 

 
Part 1633 prescribes a full-scale test method that establishes flammability requirements for 
mattresses and mattress sets. The test method uses two gas burners as the ignition sources, which 
are applied to the top and side of the mattress for 70 seconds (s) and 50 s, respectively. Within 
the 30-minute period, the total heat release cannot exceed 15 megajoules (MJ) in the first 10 
minutes of the test, and the peak rate of heat release cannot exceed 200 kilowatts (kW) during the 
30-minute test. This is a performance standard that does not prescribe or prohibit the use of any 
specific components, such as FRs. Manufacturers choose how they design their product to meet 
the requirements.    

 
Mattress manufacturers have numerous technologically feasible and viable solutions, including 
fiber and fabric barriers, for meeting the requirements set forth in the Standards. In the 
development of part 1633, the CPSC carefully considered the various fibers and treatments used 
in these barriers. CPSC staff conducted a quantitative risk assessment to provide an estimate of 
the potential risk to consumers associated with exposures to select FRs in commercially available 
treated barriers that may be used by mattress manufacturers to meet the proposed flammability 
standard. CPSC staff concluded that these commercially available FR-treated barriers could be 
used to meet part 1633, and they are not expected to pose any appreciable adverse health effects 
to consumers who sleep on mattresses using them.34 The mattress industry has consistently stated 
to the CPSC that they do not use FR chemicals in their manufacturing and rely on various 
technologies to create compliant products.35 According to the International Sleep Product 
                                                 
34 Thomas and Brundage. Quantitative assessment of potential health effects from the use of flame retardant (FR) 
chemicals in mattresses. Briefing Package. Final Rule for the Flammability (Open Flame) of Mattress Sets. Tab D. 
2006. http://www.cpsc.gov/PageFiles/88208/matttabd.pdf 
35 Notice of Proposed Rulemaking for 16 C.F.R. part 1633: Standard for the Flammability of Mattresses and 

Mattress Sets. July 1, 2007. 

http://www.cpsc.gov/PageFiles/88208/matttabd.pdf
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Association (ISPA), the trade association for the mattress industry, the United States mattress 
industry does not spray finish mattresses with any FR chemicals to meet federal standards for 
residential mattresses, and they oppose any standards that require using FRs.  

 
3. Additional Discussion of Carriers, Slings, and Toys 
 

a. Relevant CPSC Standards and Staff Work on Children’s Products 
 

In addition to clothing, children’s sleepwear and mattresses, certain children’s products are 
subject to one of the Standards under the FFA, 16 C.F.R. part 1610. One of the product 
categories subject to part 1610 is “infant and toddler carriers.” These products are in scope 
because they are comprised of textiles and are worn by the user. For example, the Commission 
approved a federal safety standard for sling carriers in January 2017, which incorporates by 
reference ASTM F2907-14: Standard Consumer Safety Specifications for Sling Carriers and 
references 16 C.F.R. part 1610 for the flammability performance of sling carriers. The same 
rationale for including a flammability requirement for this product exists. Fabrics that meet one 
of the specific exemptions in §1610.1(d) do not require flammability testing to show compliance 
with the Standard. A majority of fabrics used for slings are plain-surface textiles and have a 
fabric weight above 2.6 ounces per square yard and would be exempt from testing. 

 
b. FRs in Children’s Products 

 
CPSC is currently studying the use of FRs in children’s products. These are products commonly 
found in the home as of 2014, and represent many product categories (i.e., high chairs, 
upholstered chairs, crib mattresses, soft infant carriers, and hard infant carriers). In Phase I of 
this study, which is not yet complete, staff is testing select children’s products containing 
polyurethane foam for the presence of FRs. Thus far, staff has detected OFRs in about 22 percent 
of the products tested containing polyurethane foam. Although most of the FRs are commonly 
used, some of the FRs were not identified and likely represent novel compounds. Phase II is to 
conduct exposure studies, and Phase III is to perform risk assessments. 
 

c. Applicable Standards for Toys 
 

The mandatory standard for toys is ASTM F963, 2011: Standard Consumer Safety Specification 
for Toy Safety. In this standard, 16 C.F.R. part 1610 is referenced for toys containing textile 
materials, and 16 C.F.R. § 1500.44, Method for Determining Extremely Flammable and 
Flammable Solids, is referenced for non-textile materials found in toys. As stated, 16 C.F.R. part 
1610 is a performance-based standard with classification criteria, for which the use of FRs is not 
required. The regulation at 16 C.F.R. §1500.44 is a test method and does not have pass/fail 
criteria, and therefore, does not require the use of FRs.  

 
Under the International Organization for Standardization (ISO), the applicable standard is ISO 
8124-2, 2007: Safety of Toys—Part 2: Flammability. It is similar to 16 C.F.R. part 1610, except 
for language stating that the burner impinges on the bottom edge of the fabric, rather than the 
surface of the fabric, and the flame is applied for 10 s rather than 1s for part 1610. This Standard 
has specifications for materials that cannot be used in these products, such as cellulosic material, 
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highly flammable materials and volatile gases. This Standard is otherwise performance-based 
and requires products to meet specified rates of flame spread, depending on the type of toy.   

 
5.   Upholstered Furniture 
 

a. Applicable CPSC Standards and Staff Work on Upholstered Furniture 
 

The Commission is in rulemaking to develop a mandatory standard to address the flammability 
of upholstered furniture under the FFA. Currently, there are no federal mandatory flammability 
standards for upholstered furniture. 

 
To support the rulemaking to develop a mandatory flammability standard for upholstered 
furniture, CPSC staff began assessing possible solutions or treatments that manufacturers might 
use to meet a standard and eliminate or reduce possible adverse health effects to consumers. Staff 
completed a quantitative risk assessment to evaluate the potential health risks associated with FR 
use in upholstery fabric treatments. Staff concluded that two of the five FRs would not present a 
hazard to consumers under this use scenario, and decided that additional toxicity and exposure 
data were needed on the remaining chemicals.36 

 
On March 4, 2008, the Commission issued a notice of proposed rulemaking (NPR) for a 
flammability standard for residential upholstered furniture under the FFA. The NPR was for a 
performance-based standard that would not require the use of FR chemicals. CPSC is involved in 
active rulemaking, and additional actions on upholstered furniture have not been determined; at 
this time, the Commission has not directed further action. 

 
In support of the NPR, CPSC staff conducted an exploratory study of upholstered furniture 
constructed using components with enhanced flammability properties (barrier fabrics). The 
barrier fabrics are commercially available because they are used by the mattress industry to meet 
part 1633. The different barriers contained fibers composed of cellulosic fibers, a combination of 
fibrous glass modacrylic and polyester fibers, modacrylic fibers and silica, and two types 
composed of rayon and polyester. Of the barriers used during testing, none contained OFRs.37  

 
b. History of TB 117 and TB 117-2013 

 
Technical bulletin (TB) 117 and TB 117-2013 are Standards developed by the State of 
California. TB 117 was developed in 1975, and amended in 2013. Currently, California is the 
only state to have a mandatory flammability standard for residential upholstered furniture. The 
Standard is mandatory for furniture sold in California; however, manufacturers often sell 
furniture across the United States and Canada that complies with California state requirements. 

 

                                                 
36 Babich, M.A., and T.A. Thomas. 2001. CPSC staff exposure and risk assessment of flame retardant chemicals in 
residential upholstered furniture. B. U.S. Consumer Product Safety Commission, MD 20814.  
37 Fansler, L. 2016. Summary Report of Open Flame and Smoldering Tests on Chairs. U.S. Consumer Product 

Safety Commission. Rockville, MD. 
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The Standard started when the Bureau of Home Furnishings and Thermal Insulation (BHFTI) 
now called the Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal 
Insulation (BEARHFTI) created and enforced the mandatory Standard TB 117 Requirements, 
Test Procedure and Apparatus for Testing the Flame Retardance of Resilient Filling Material 
used in Upholstered Furniture in October 1975. This Standard required the testing of all cover 
fabrics, fillings, and stuffing materials used in upholstered furniture to be both open-flame and 
smolder-resistant for upholstered furniture sold in California, with a larger focus on open flames. 
The TB 117 testing requirements consisted of a component test rather than a combined test of the 
materials used in the finished product. To meet the testing requirements for TB 117, 
manufacturers typically used foam treated with FRs. Studies performed by BEARHFTI, National 
Bureau of Standards (now the National Institute of Standard and Technology (NIST)), and CPSC 
concluded that cover fabrics have a bigger impact on the fire performance than filling materials, 
and FR foam can increase smolder propensity compared to untreated foam.38,39,40,41,42 

 
BEARHFTI revised and reissued TB 117 in 2013 (TB 117-2013). The revised Standard was 
expanded to cover fabrics, decking materials, barrier materials, and filling materials and their 
interactions. The revision also exempted the foam used in many children’s products from testing 
in the Standard. The revised TB 117-2013 is based on the ASTM E-1353-08a standard. 
Manufacturers were able to update to TB 117-2013 testing requirements on January 1, 2014, and 
all manufacturers were required to follow TB 117-2013 requirements by January 1, 2015. The 
open-flame test was discontinued, and the smolder test was revised in this version of the 
Standard. Although TB 117-2013 does not ban the use of FRs, the new performance measures 
defined in TB 117-2013 make it possible for manufacturers to meet the Standard without the use 
of these chemicals. In response to the Petition, CPSC received comments from the American 
Home Furnishings Alliance (AFHA), which represents the upholstered furniture industry, stating 
that they do not use FRs in manufacturing upholstered furniture.43  

 
c. Relevant Voluntary and International Standards for Upholstered Furniture 

 
There are several voluntary standards that apply to upholstered furniture. The Upholstered 
Furniture Action Council (UFAC), founded in 1978, introduced a voluntary test standard in 
1979, to measure the cigarette ignition resistance of furniture components, including cover fabric 
and filling materials. This is a voluntary program, but it is widely adopted by furniture 
manufacturers. 

                                                 
38 Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal Insulation Laboratory Data, 

“Development of a Flammability Standard for Testing the Smolder Resistance of Upholstered Furniture,” October 
2012. 

39 Babrauskas, V.; Krasny, J.F. “Fire Behavior of Upholstered Furniture,” National Bureau of Standards, November 
1985. 

40 “Upholstered Furniture Flammability: Regulatory Options for Small Open Flame & Smoking Material Ignited 
Fires,” U. S. Consumer Product Safety Commission, October 1997. 

41 Fansler, L.; Scott, L. Memorandum to D. Ray, “Performance Criteria, and Standard Materials for the CPSC Staff 
Draft Upholstered Furniture Standard,” U. S. Consumer Product Safety Commission, May 2005. 

42 Mehta, S. Memorandum to D. Ray, “Upholstered Furniture Full Scale Chair Tests – Open Flame Ignition Results 
and Analysis,” U. S. Consumer Product Safety Commission, May 2012. 

43 Comment Docketed as: CPSC-2015-0022-0077. 
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There are two voluntary standards developed by different standards development bodies that are 
based on UFAC. The National Fire Protection Association (NFPA) issued NFPA 260 – Standard 
Methods of Tests and Classification System for Cigarette Ignition Resistance of Components of 
Upholstered Furniture. ASTM International also has a standard, ASTM E1353 – Standard Test 
Methods for Cigarette Ignition Resistance of Components of Upholstered Furniture. The NFPA 
and ASTM  standards are very similar in that they measure the cigarette ignition resistance of the 
upholstered furniture components (cover fabric, interior fabric, welt cord, filling/padding, barrier 
material, and decking material) using small mock-up assemblies that have the same dimensions. 
These methods also classify the furniture components into two categories, depending on 
performance. Components are not evaluated together, as found in furniture; rather, components 
are evaluated individually. These standards are performance-based and do not require that 
specific chemicals be used to meet them. These two standards are also currently being updated, 
and it is not known what changes may be made.  

 
There are two ISO standards that apply to upholstered furniture. The first standard is ISO 8191-
1, 1987: Furniture—Assessment of the Ignitability of Upholstered Furniture—Part 1: Ignition 
Source: Smoldering Cigarette. The standard tests a combination of cover and filling materials 
that represent real assemblies that can be used in full-scale furniture when exposed to a cigarette 
ignition source. There are specifications given for the size and burn rate of the cigarette ignition 
source. The second standard is ISO 8191-2, 1988: Furniture—Assessment of the Ignitability of 
Upholstered Furniture—Part 2: Ignition Source: Match-Flame Equivalent. This standard 
assesses the ignitability of material combinations, such as covers and fillings, used in upholstered 
furniture when subjected to a small flame as an ignition source.  Both of the ISO standards are 
performance-based standards and only use components that will be used in the final upholstered 
furniture product.  

 
In the United Kingdom, furniture components and composites must meet specific ignition-
resistance levels as measured by British Standard (BS) 5852, Methods of test for assessment of 
the ignitability of upholstered seating by smoldering and flaming ignition sources. BS5852 tests 
for assessment of the ignitability of upholstered seating by shouldering and flaming ignition 
sources. To meet these flammability requirements, most upholstery fabrics and foam are treated 
with FR chemicals. There is an effort in the United Kingdom to update the Furniture and 
Furnishings (Fire) (Safety) Regulations. The proposed update focuses on “making changes to the 
testing methods in the regulations so that they better reflect the way current furniture is made and 
also to allow manufacturers to reduce flame retardant use.”44 

 
6.  Other State Regulations 
 
In addition to TB 117, CPSC staff is aware of various states that have chemical regulations or 
bans on OFRs; however, these are not federally mandated regulations and are not discussed here. 
These state regulations are discussed in the Health Sciences memorandum (Tab B). 
  

                                                 
44 Consultation on Updating the Furniture and Furnishings (Fire) (Safety) Regulations, Department for Business, 
Energy and Industrial Strategy, UK, September 2016 
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7.   Discussion/Conclusions  
 
The petitioners are requesting that CPSC initiate rulemaking to declare children’s products, 
mattresses and mattress pads, upholstered furniture, and casings surrounding electronics with 
OFRs to be banned hazardous substances under the FHSA. This memorandum reviewed the 
applicable standards and activities associated with children’s products, mattresses and mattress 
pads, and upholstered furniture. The mandatory standards that apply to these products and are 
enforced by the CPSC are performance standards and not design standards. These standards do 
not require the use of any specific design features, methods of assembly or specific components, 
including the use of any FRs or treatments.   

 
The mattress open-flame standard does not require any specific components to meet the 
flammability requirements. The industry has consistently stated that OFRs are not used in 
mattresses and has opposed any standards that would require the use of these chemicals. CPSC 
staff is aware that the mattress industry uses a variety of fiber technologies that do not include 
the use of OFRs to pass 16 C.F.R. part 1633. These technologies include fiber and fabric 
barriers. Manufacturers have the responsibility of conducting appropriate analysis to ensure that 
their products are not hazardous substances, or if they are, that they are labeled in accordance 
with the FHSA.  

 
The mandatory and voluntary standards for children’s products do not require the use of FRs for 
these products to meet the standards. The CPSC is looking at the presence of FRs in children’s 
products and assessing the potential risk associated with exposures to the FR chemicals in these 
products. 

 
Although there are no mandatory federal standards for upholstered furniture, there are voluntary 
standards and mandatory standards for furniture sold in California. The applicable voluntary 
standards and the 2013 revised California requirements discussed here for upholstered furniture 
are performance based and do not require the use of FRs. The industry affected by TB117 is 
changing in a way that would negate the need for the requested regulation. The Petition received 
comments from the upholstered furniture industry stating that they no longer use FRs in 
manufacturing upholstered furniture. At this time CPSC staff does not have the data to confirm 
or negate this statement on the reduction of FR use in upholstered furniture. 

 
There is insufficient data on which to base the requested regulation and extensive resources 
would be needed to carry out the data collection if the Petition is granted. CPSC staff would need 
to conduct extensive research to determine whether any OFR treatments are used in these 
product categories and discern how any ban would affect performance and safety. OFRs are not 
specifically required for any of the mandatory or voluntary standards currently reviewed in this 
memorandum.   
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                              Date:  May 18, 2017  
 
TO:   Melanie Biggs, Ph.D. 

  Project Manager, Organohalogen Flame Retardants 
  Directorate for Health Sciences 
 

THROUGH:   Joel R. Recht, Ph.D. 
Associate Executive Director 
Directorate for Engineering Sciences 

 
Andrew Trotta 
Director, Division of Electrical Engineering and Fire Sciences 
Directorate for Engineering Sciences 

 
FROM:   Mark F. Gill 

Electrical Engineer 
Directorate for Engineering Sciences 

 
SUBJECT:  Petition Requesting Rulemaking on Products Containing Organohalogen 

Flame Retardants: Electronic Casings. 
 
1. Introduction 
 
A Petition has been presented to the Commission requesting a ban on certain products containing 
a class of flame retardants (FRs) because of alleged adverse health effects. The Petition seeks to 
ban the use of additive non-polymeric organohalogen flame retardants (OFRs) in (1) any durable 
infant or toddler product, children's toy, child care article or other children's products (other than 
children's car seats); (2) any article of upholstered furniture sold for use in residences; (3) any 
mattress or mattress pad; and (4) any electronic device with additive, non-polymeric OFRs in its 
plastic casings. 
 
Regarding item (4), this memorandum discusses the use of additive OFRs in electronic device 
casings and possible manufacturing alternatives. Given the various flame ratings for plastics in 
voluntary standards (HB, V2, V1, V0, 5V), staff cannot tell where within these five categories 
OFRs are used. In accordance with the specific request in the Petition, staff clearly distinguishes 
“electronic” device casings from “electrical” device casings, with consumer electronic devices 
being a subset of electrical devices. This memorandum does not address the economic feasibility 
of such alternatives, which would require a separate economic analysis in the event of 
rulemaking. 
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2. Consumer Electronics Included in Petition 

For the purposes of this memorandum, “consumer electronics” broadly includes products 
classified as information technology, audio, and video equipment. Examples of such equipment 
are personal computers and computer displays, cell phones, televisions, audio equipment, power 
adapters, cameras and similar electronic products. The applicable voluntary standards for these 
types of products are UL 60950-1, Information Technology Equipment - Safety - Part 1, and UL 
60065, Standard for Audio, Video and Similar Electronic Apparatus - Safety Requirements. 
There are no federal requirements promulgated for products under CPSC’s jurisdiction 
addressing plastic electronic casings, although there are locally adopted electrical codes that 
provide flammability requirements for some plastic electrical casings. 

Regarding electronic device casings, in accordance with the two applicable voluntary standards, 
the casings are designed to provide a level of protection against possible hazards, such as electric 
shock, excessive temperatures, radiation, implosion, mechanical hazards, and fire. As for fire, 
these standards note that certain circuits may present a risk due to causes such as overloads, 
component failure, insulation breakdown, poor connections, and wire breakage. Where such 
circuits are identified, the standards require the use of a “fire enclosure (casing)” to reduce the 
likelihood of fire spreading from a product. Additionally, some international safety standards, 
e.g., CENELEC EN 60065, Standard for Audio, Video and Similar Electronic Apparatus - Safety 
Requirements, require flame-resistant casings for electronic devices to provide resistance against 
ignition due to external flame sources, such as candles. Where non-metallic casings are used and 
are formed from plastic, the voluntary standards assign required flame ratings for the plastics. It 
is in this area that OFRs are sometimes used to increase the flame rating of the casing’s plastic to 
achieve the required rating.  

Although these standards require fire casings in certain instances, they do not require the use of a 
plastic casing for protection against fire. Fire casings may be formed entirely from metals, such 
as steel or aluminum, or they may be constructed with a two-part approach from a metal/plastic 
design. In the two-part approach, an inner, thin, metal fire casing encloses circuits presenting a 
risk of fire and, in turn, is surrounded on the outside by a decorative casing that is formed from 
plastic with a low-flammability rating. These approaches, metal or two-part, involve costlier 
materials and manufacturing approaches, and may limit flexibility in other areas, such as 
electromagnetic compatibility, ergonomics, and aesthetics. 

3. Conclusions 
 
In summary, there are no mandatory federal requirements for the use of OFRs in the construction 
of electronic device casings. The applicable voluntary standards for consumer electronic 
products do not require the construction of electronic casings with plastics, and the use of 
plastics is an optional approach. However, when manufacturers choose to use plastics, OFRs 
appear to be the preferred FRs used in product casings to meet current flammability 
requirements. If the Petition is granted, an economic analysis is required to understand the 
financial impact of moving from plastic fire casings that might use OFRs, to fire casings formed 
from other materials, such as metal, or a casing consisting of a two-part construction, before 
proceeding with FHSA rulemaking.  
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    Date: May 23, 2017  
  
TO : Melanie Biggs, Ph.D., Project Manager 

Directorate for Health Sciences, Division of Toxicology and Risk Assessment 
 

  
THROUGH : Andrew Stadnik, P.E., Associate Executive Director 

Directorate for Laboratory Sciences 
 
Aaron Orland, Ph.D., Division Director 
Directorate for Laboratory Sciences, Division of Chemistry 

  
FROM : Matthew Dreyfus, Ph.D., Chemist 
 Directorate for Laboratory Sciences, Division of Chemistry 

 
 

  
SUBJECT : Feasibility of Testing Flame-Retardant Chemicals Under Proposed Petition HP 15-1 
 
  
1. Introduction 
 
Petition HP 15-1 requests that the U.S. Consumer Product Safety Commission (CPSC) develop 
regulations under the Federal Hazardous Substances Act (FHSA) to declare that any children’s 
products, upholstered furniture, mattresses or mattress pads, and plastic casings surrounding 
electronics are banned, hazardous substances if they contain any non-polymeric, additive, 
organohalogen flame retardant (OFR) in excess of a CPSC-defined detection level. The scope of 
this Petition is vast, covering a plethora of chemicals and consumer products. This memorandum 
discusses the rule that the petitioners request with respect to:  
 

• Developing and issuing test procedures to qualitatively and quantitatively analyze 
products for the chemicals to be prohibited; and 

• Performing compliance testing of the affected product categories by the Division of 
Chemistry (LSC). 

 
2. Developing Test Methods 
 
The Petition requests that all non-polymeric, additive, organohalogen chemicals added as flame 
retardants (FRs) be prohibited; therefore, dozens of test methods may need to be developed and 
certified to cover all of the organohalogen compounds that may be used as an FR. This task is 
further complicated by the varying behavior of the many different OFRs. For example, 
compounds that contain chlorine may have different properties than compounds that contain 
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bromine. Other differences, such as molecular weight and polarity, may require not only 
different extraction procedures, but also different analytical instrumentation for analysis.  

 
Currently, staff is not aware of any specific test method that targets OFRs used from any 
standardization body. There are many academic manuscripts that describe functional test 
methods, and the EPA has published methods covering a broad range of analytes. Many of these 
methods have been successfully adopted by CPSC staff for internal use, and they can be used as 
a starting point in developing a certified test protocol. However, a significant effort would 
remain to ensure that these methods are efficient and reliable for all pertinent analytes. 
Essentially, it could take years and consume significant staff resources to prepare the test 
methods needed to perform third party certification and CPSC compliance testing. 

 
A secondary hurdle to creating test protocols is the availability of standard reference materials 
(SRMs). These SRMs are used to ensure proper chemical identification and to calibrate an 
instrument’s response for quantitation. It is not certain that each chemical has an SRM available 
for purchase. Additionally, the costs to purchase all applicable SRMs could be burdensome. 

 
The Petition did not explicitly state a concentration limit for OFRs, instead deferring to the 
Commission. Defining such a limit should consider the technical feasibility of the various OFR 
detection limits and ensure that the limit chosen produces reliable and repeatable results.   

 
Another uncertainty is how “additive OFRs” would be defined. Laboratories cannot test to 
distinguish additive usage. With more than 20,000 organohalogens listed in the CAS database,45 
it cannot be assumed that a compound from this chemical class will never be intentionally added 
to the specified consumer products to fulfill roles other than FR. For example, although it is not 
an organohalogen, the compound triphenyl phosphate has been used as both an FR and a 
plasticizer.46 In a scenario where a manufacturer intentionally adds an organohalogen in a role 
other than FR, it is unclear how that product will be regulated.  

 
3. Feasibility of Marketplace and Compliance Testing 

 
Market Survey 
 
Once test methods are established, a market survey would be conducted to determine the 
presence of OFRs in the marketplace. The results of this market survey would be used to support 
potential rulemaking if a health hazard needs to be addressed. Due to the breadth of the four 
product categories covered by the Petition, it would take multiple years and significant staff 
resources to collect, analyze, and interpret the resultant data. 
 

                                                 
45 CAS numbers are unique numeric identifiers each of which identifies a single chemical material. This database of 
over 70 million materials is used internationally to identify materials in an unambiguous manner, and is 
administered by Chemical Abstracts Service, a division of the American Chemical Society. 
(http://www.cas.org/content/chemical-substances). 
46 Stapleton, H. M., et al. (2009). "Detection of organophosphate flame retardants in furniture foam and US house 
dust." Environmental Science & Technology 43(19): 7490-7495. 

http://www.cas.org/content/chemical-substances


 

145 
THIS DOCUMENT HAS NOT BEEN REVIEWED   CLEARED FOR PUBLIC RELEASE 
OR ACCEPTED BY THE COMMISSION     UNDER CPSA 6(b)(1) 

 

Compliance Testing 
 
The scope of Petition HP 15-1as submitted would demand a massive expansion of CPSC’s 
chemical testing laboratory capabilities to ensure that CPSC is able to develop test methods, as 
explained above, and enforce added regulations for organohalogen content in products. 
Considering the broad product categories and thousands of potential chemicals previously 
referenced to analyze, additional technical staff and a laboratory expansion (in terms of size and 
capabilities) would be necessary to support, even minimally,  the compliance testing 
requirements if the Petition were approved and the Commission issued the rule the petitioners 
seek.  
 
Additional analytical instrumentation would be needed to perform the often difficult analysis 
required for OFRs. A typical analysis would require a step to extract the FR out of the substrate, 
then an analysis using an instrument capable of separating analytes, identifying unknowns, and 
quantifying. Instrumentation, such as liquid chromatography-mass spectrometers, can cost in 
excess of $500,000 per unit. The volume of samples, combined with the presumptive analysis 
time (estimated 30-60 minutes per component part tested) would require numerous instruments 
to ensure timely analysis. The costs to operate and maintain the instruments and purchase testing 
consumables (e.g., solvents, filters, and sample vials) and SRMs would necessitate yearly budget 
increases to support day-to-day operations. 
  
The current CPSC laboratory at 5 Research Place in Rockville, MD, does not have the space to 
house the required instrumentation, the additional staff required to perform the work, or the 
general lab space to process and prepare incoming samples. The agency would either need to 
acquire an additional laboratory space of sufficient size that is capable of such chemical testing, 
or, depending on theoretical workload, create satellite laboratories at multiple locations.  
 
Along with facility and capability upgrades, several additional full-time employees (FTEs) with 
expertise in chemical analysis would be required to support the efforts and even more to staff 
additional laboratories. It would follow suit that additional FTEs would be needed in the Office 
of Import Surveillance and the Office of Compliance and Field Operations to screen for and 
collect samples. Furthermore, the Office of Compliance and Field Operations would also need 
additional staff to evaluate data and take any necessary enforcement actions.  
  
4. Conclusions 

 
Currently, staff is not aware of any specific test method that targets OFRs from standardization 
bodies, academia, or government.  The rule that the petitioners request would require dozens of 
test methods to be developed and certified to cover all of the organohalogen compounds that may 
be used as an FR. CPSC’s facilities are not sufficient to undertake the testing that would be 
required if the Petition were approved and the Commission issued the rule that the petitioners’ 
request. CPSC’s instrumental capabilities, facility space, or personnel are also not sufficient to 
create applicable test methods and/or perform compliance testing. 
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Another challenge to CPSC would be to determine appropriate regulatory limit for OFRs. To 
develop this limit, staff would need to consider the technical feasibility of any OFR detection 
limit and ensure that the limit chosen produces reliable and repeatable results. 
 
Not to be understated is the uncertainty of how test labs will determine the purpose of any 
organohalogen found while testing applicable products. Due to the vast number of 
organohalogens, and the potential for the development and use of novel compounds, trying to 
sort out which organohalogens are and are not OFRs may lead to unintended confusion and 
burden to the regulation.  
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  Date:   May 18, 2017 
    

    
  
TO : Melanie B. Biggs, Ph.D., Project Manager 

Organohalogen Flame Retardants Petition 
Directorate for Health Sciences 
Division of Toxicology and Risk Assessment 
   

  
THROUGH : Gregory B. Rodgers, Ph.D.  

Associate Executive Director 
Directorate for Economic Analysis 
 
Robert Franklin 
Senior Staff Coordinator 
Directorate for Economic Analysis  

  
FROM : Samantha Li  

Economist  
Directorate for Economic Analysis  

   
SUBJECT : Market and Economic Considerations Related to the Organohalogen Flame 

Retardants Petition    
 
 
1. Introduction 

In July, 2015, the Commission received a Petition (HP 15-1) from Earth Justice, the Consumer 
Federation of America, and several other organizations requesting that the Commission initiate 
rulemaking to ban mattresses and mattress pads, upholstered furniture, the plastic casings of 
electronic devices, and most children’s products that contain non-polymeric, additive, 
organohalogen flame retardants (OFRs)  .  The Petition asserts that (1) Warning labels provided 
pursuant to the Federal Hazard Substance Act (FHSA) would not adequately protect the public 
health or safety because warning labels cannot prevent or control exposure to FRs that migrate 
from these products into homes and (2) banning these four categories of products containing the 
entire class of FRs is necessary because focusing on  only individual chemicals within the class 
would allow other inherently toxic chemicals within the class to be used.  The Petition was 
docketed, and a request for comments was published in the Federal Register on August 19, 2015 
(80 FR 50238). 
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This memorandum provides information on OFR chemicals, the market for products containing 
flame-retardant (FR) chemicals, state and federal regulations, and economic considerations.  The 
discussion is based on information that was readily available, including information provided by 
the petitioners and public comments. 

2. Flame Retardants 

FR chemicals are intended to increase the resistance of materials to ignition and reduce flame 
spread with minimal degradation of the materials’ properties.  Organohalogen refers to 
compounds with covalent carbon-halogen bonds.  There are thousands of organohalogen 
compounds.47 

The Petition requests that CPSC initiate rulemaking to prohibit the use of non-polymeric, 
additive, OFRs in several classes of products, including most children’s products (e.g., durable 
infant or toddler products, toys and child care articles), upholstered furniture, mattresses and 
mattress pads, and the casings of electronic devices.  The Petition asserts that OFRs in additive 
form may be released from the product leading to human and environmental exposures.   

The petitioners state the scope of the Petition applies to the entire class of non-polymeric OFRs 
and that they do not know the precise number of OFRs in this class that are or could be used in 
consumer products.48  However, the petitioners state that OFRs are “inherently toxic” and should 
be regulated as a class to prevent industry from reacting to restrictions on one OFR by simply 
substituting another OFR.  

3. The Market for Flame Retardants and Use of Flame Retardants in Furniture, 
Mattresses, Children’s Products, and Electronic Devices 

 
The petition asserts that additive OFRs are frequently added to flexible polyurethane foam (FPF).  
FPF is widely used because it is light weight, resilient, low odor and resistant to mildew and 
other triggers of common allergies. FPF may also be molded and cut.49  FPF can be used in a 
variety of consumer applications, including carpet padding, mattresses and mattress pads, and 
upholstered furniture.50  FPF can also be used as padding in many durable infant and toddler 
products and stuffed toys.  
 
Based on 2013 census data, there are approximately 444 firms categorized as foam 
manufacturers (326150 Urethane and Other Foam Product (except Polystyrene) Manufacturing),  

                                                 
47 Memorandum from Matthew Dreyfus, Directorate for Laboratory Sciences, Subject: Feasibility of Testing Flame 
Retardant Chemicals under Proposed Petition HP 15-1. Tab E 
48 The public comment from Earth Justice and Consumer Federation of America notes the actual number of FRs is 
unknown. The entire comment is available at: https://www.regulations.gov/document?D=CPSC-2015-0022-0135.    
49 Flexible Polyurethane Foam: Industry at a Glance Furniture, Bedding, Carpet Cushion, Automotive, Packaging. 
2010. PolyurethaneFoam Association.  http://www.pfa.org/Library/IAG_no_logo.pdf. 
50 “Flexible Polyurethane Foam: a Primer.” In Touch magazine. Vol 1. Issue 1. 1991 (Revised 2013). 
http://www.pfa.org/intouch/new_pdf/lr_IntouchV1.1.pdf . 

https://www.regulations.gov/document?D=CPSC-2015-0022-0135
http://www.pfa.org/intouch/new_pdf/lr_IntouchV1.1.pdf
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358 firms categorized as mattress manufacturers (337910 Mattress Manufacturing), and 1,032 
firms categorized as upholstered furniture manufacturers (337121 Upholstered Household 
Furniture Manufacturing).   
 
Although additive OFRs can be used in polyurethane foam, not all polyurethane foam contains 
FR chemicals.  For example, the Alliance for Flexible Polyurethane Foam, Inc., administers the 
CertiPUR-US® voluntary testing and performance certification program, a program through 
which an independent laboratory tests and certifies that FPF used in mattresses or upholstered 
furniture is manufactured without FR chemicals, including two mentioned in the Petition (TCEP 
and TDCPP).51  Companies that have verified they use CertiPUR-US®-certified flexible 
polyurethane foam in their products may use the seal.52  Approximately 300 manufacturers and 
retailers list products containing FPF that have been certified through the CertiPUR-US program.  
This includes approximately 30 producers of foam.53  Information on dollar sales, market share, 
and number of units sold is not available.   
 
Several industry sources have stated that the use of OFRs in FPF to manufacture upholstered 
furniture and mattresses is unlikely today.  According to the American Home Furnishing 
Alliance (AHFA), FRs were used in upholstered furniture to meet the open-flame requirements 
of the California flammability standard Technical Bulletin (TB 117).  However, TB 117 was 
amended in 2013, and FRs are no longer used to meet the standard.  Consequently, the AHFA 
claims that there has already been a significant reduction in the use of FRs in upholstered 
furniture, and the use of FRs in upholstered furniture “will soon be very low or non-existent.”54  
The International Sleep Products Association (ISPA), a trade association that represents mattress 
manufacturers, states that they are unaware of any U.S. manufacturers of new mattresses that 
contain OFRs.55  The largest U.S. bedding and mattress manufacturer participates in the 
CertiPUR program, and its mattresses are certified not to contain certain FR chemicals.56   While 
it is certainly plausible that manufacturers have decreased their use of OFRs since the 
amendments to TB 117, CPSC staff has not verified the extent to which the use of OFRs has 
decreased in FPF. 
 
Like upholstered furniture, juvenile products containing FPF were also treated with FR 
chemicals to meet TB 117 flammability requirements.  However, the 2013 amendments to TB 
117 exempted most children’s products from the TB 117 requirements, including bassinets, 

                                                 
51 PFA Links. 2016. Accessed May 12, 2016. http://www.pfa.org/links.html and “About Our Seal” Certi-PUR. 2016. 
Accessed May 12, 2016. http://certipur.us/about-our-seal/.  
52 “Certi-Pur: Frequently Asked Questions.” 2016. Accessed May 12, 2016. http://certipur.us/faq/. 
53 “CertiPUR-US® Registered Foam Producers.” 2016. Accessed Jun 29, 2016. http://certipur.us/for-manufacturers-
retailers/find-a-foam-producer/. 
54 Public comment from American Home Furnishing Alliance (AHFA). The entire comment is available at:  
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0077. 
55 Public comment from International Sleep Products Association (ISPA). The entire comment is available at: 
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0179. 
56 “Serta Mattresses Now Made With CertiPUR-US Certified Foams.” July 31, 2015. 
http://bedroomretailers.com/materials/serta-mattresses-now-made-with-certipur-us-certified-foams/ and 
http://www.serta.com/news/serta-to-use-only-certipurus-certified-polyurethane-foam. The Certi-Pur program asserts 
that foam producers do not use the chemicals PBDE, TDCPP, or TCEP in their products.  

http://www.pfa.org/links.html
http://certipur.us/about-our-seal/
http://certipur.us/faq/
http://certipur.us/for-manufacturers-retailers/find-a-foam-producer/
http://certipur.us/for-manufacturers-retailers/find-a-foam-producer/
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0077
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0179
http://www.serta.com/news/serta-to-use-only-certipurus-certified-polyurethane-foam


 

151 
THIS DOCUMENT HAS NOT BEEN REVIEWED   CLEARED FOR PUBLIC RELEASE 
OR ACCEPTED BY THE COMMISSION     UNDER CPSA 6(b)(1) 

 

booster seats, changing pads, floor play mats, highchairs and pads, infant bouncers, infant seats, 
infant swings, infant walkers, nursing pads, playpen side pads, play yards, and portable hook-on 
chairs.  As a result of these amendments, the use of FR chemicals in these products is expected to 
be significantly reduced.57 
 
The extent to which FR chemicals are used in children’s toys and electronic devices is unknown. 
According to the Toy Industry Association, toy manufacturers typically do not add FRs to toys.  
However, some of these substances may be present in certain components of toys, such as 
electronic circuit boards and assemblies.  Moreover, commercially available plastic can be used 
in a variety of applications, including toys.  Because it is not easily identifiable to tell if a plastic 
has been treated with FRs, many toy companies may not even be aware of this when selecting 
materials.  In addition, the use of recycled plastics, which some may consider to be an 
environmentally preferable practice, can lead to inclusion of FRs in toys.58  
  
According to the National Electrical Manufacturers Association (NEMA), OFRs are used in plastic 
casing of electronic devices.  FRs are used in these devices because these devices “are in 
constant contact with an electrical current.  As a result, there is a potential fire hazard with these 
devices from issues including electrical arcing.”  NEMA asserts that the use of FRs is needed in 
these devices to mitigate these hazards.  Additionally, NEMA notes that the performance, use, 
and installation of electronic devices are subject to many different standards that have 
requirements for flammability resistance, citing specifically, the National Electric Code, which 
incorporates by reference the requirements of other standards developed by various 
organizations, including NEMA, Underwriters Laboratories, and ANSI.59  
 
NEMA states that it is not aware of evidence that any non-OFR would be suitable for use with 
electronic devices or that the risk associated with human exposure to these other FRs would be 
any less.  NEMA also asserts that there are inherently flame- or heat-resistant materials that 
could theoretically be used to encase electronic devices, but these were generally unacceptable 
due to other characteristics, such as weight, instability, and “drastically increased cost.”60 
 
4. Economic Implications of a Rule Banning Certain Products Containing Organohalogen 

Flame Retardants 

To evaluate the benefits and costs of a rule banning certain products containing some or all 
additive OFRs, staff would need more information on the health effects of the specific chemicals 
and the extent to which consumers could be exposed to these chemicals from their use in 
consumer products.  This information would be needed to evaluate the societal cost of injuries or 
                                                 
57 Green Science Policy Institute. 2016. Accessed on June 13, 2016. http://greensciencepolicy.org/topics/childrens-
products/. 
58 Toy producers make up a very small share of the customer base for plastic materials and purchase the same 
materials available to and used by others making a variety of non-toy products. The entire comment from the Toy 
Industry Association is available at: https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0176. 
59 Public comment from National Electronic Manufacturers Association. The entire comment is available at: 
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0060.  
60 Public comment from National Electronics Manufacturers Association. The entire comment is available at:  
https://www.regulations.gov/document?D=CPSC-2015-0022-0060. 

http://greensciencepolicy.org/topics/childrens-products/
http://greensciencepolicy.org/topics/childrens-products/
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0176
https://www.regulations.gov/#!documentDetail;D=CPSC-2015-0022-0060
https://www.regulations.gov/document?D=CPSC-2015-0022-0060
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illnesses associated with the use of OFRs in these products and the potential benefits of a ban.  
Additionally, more information would be needed about the reasons that these chemicals are used 
in the consumer products and the costs and risks of alternatives to these chemicals that are 
available to manufacturers.  For example, flame-resistant enclosures for electronic devices can be 
made using metals or using a two-part metal and plastic design without the need for FR 
chemicals.61 However, as noted earlier, an industry group suggests that such an alternative would 
be costly. 

If manufacturers have largely eliminated the use of additive OFRs in polyurethane foam  for 
consumer products because of the amendments to CA TB 117, as suggested by several industry 
groups, then the benefits and costs of a ban on the use of OFRs in mattresses, upholstered 
furniture, and many children’s or nursery products would be low.  Staff would need to conduct 
product testing to determine whether the FR chemicals have actually been eliminated in these 
products.  To evaluate the benefits and costs of a ban on the use of OFRs in electronic 
enclosures, more research, as outlined above, would be required. 

If the Commission bans children’s products containing these OFRs , then manufacturers and 
importers of children’s products would be required to certify that their children’s products do not 
contain additive OFRs.  Therefore, a rule banning children’s products containing these chemicals 
would impose third party testing costs on these manufacturers.  The cost of this testing would 
depend on factors such as the scope of the rule and the concentration at which the chemicals are 
regulated.  The cost of the third party compliance testing for a rule that prohibited all OFRs 
above a low, allowable concentration in any children’s product that contained FPF or any plastic 
components would be greater than the cost if the scope of the rule were more limited (e.g., only 
specific OFRs in the casings of children’s electronic devices) and the allowable concentration 
was greater.  Similarly, if the rule were limited to additive organohalogens used as FRs, it might 
be necessary to develop tests that distinguish the use of organohalogens as FRs from other 
potential uses of organohalogens.62  The cost associated with developing new tests could be 
significant to firms.    

5. Conclusions   

Previously, OFRs may have been widely used in upholstered furniture, mattresses and mattress 
pads, children’s products, and the plastic casings of electronic devices to meet certain 
flammability standards, most notably California’s TB-117.63  OFRs may also be used in the 
plastic casings of electronic devices to meet certain flammability standards.  TB 117 was 
amended in 2013, to reduce the need for FRs to comply, and some states have passed laws 
                                                 
61 Memorandum from Mark F. Gill, Directorate for Engineering Sciences, Subject: Petition Requesting Rulemaking 
on Products Containing Organohalogen Flame Retardants: Electronic Enclosures.   
62 For example, staff could propose a test to limit allowable contamination levels for FR chemicals that are 
intentionally added to products.  Memorandum from Matthew Dreyfus, Directorate for Laboratory Sciences, 
Subject: Feasibility of Testing Flame Retardant Chemicals under Proposed Petition HP 15-1.   
63 In addition to TB 117, CPSC staff is aware of various states that have chemical regulations or bans on OFRs. See 
Memorandum from Melanie Biggs, Directorate for Health Sciences, Subject: Health Sciences response to Petition 
HP-15-1, requesting rulemaking on products containing organohalogen flame retardants for additional information. 
Tab B.  
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regulating specific OFRs.  As a result of these changes, industry sources assert that the use of 
OFRs is greatly reduced or not used in upholstered furniture, mattresses and mattress pads, and 
most children’s products. However, OFRs may still be widely used in the plastic casings of 
electronics devices.  CPSC staff has not verified the extent of OFR use in these products. A rule 
that bans children’s products containing these chemicals would require that manufacturers certify 
that their products do not contain the chemicals after third party testing.  Depending on the scope 
of the rule or testing requirements, third party testing costs could be high. 
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 Date:   April  3, 2017 

    
TO : Melanie Biggs, Ph.D. 

Project Manager, Flame Retardant Petition 
Division of Toxicology and Risk Assessment 
Directorate for Health Sciences 
 

  
THROUGH : Kathleen Stralka , Associate Executive Director 

Directorate for Epidemiology 
 
Stephen Hanway, Division Director 
Division of Hazard Analysis 
 

  
 FROM : Wioletta Szeszel-Fedorowicz, PhD.  
Mathematical Statistician 
Division of Hazard Analysis 
 

  
SUBJECT : Incident Data Related to Petition HP 15-164 

 
 

1. Introduction 
 
This memorandum was prepared in response to petition HP 15-1, requesting that the U.S. 
Consumer Product Safety Commission (CPSC) promulgate rulemaking on four groups of 
consumer products containing non-polymeric, additive, organohalogen flame retardants (OFRs): 
(1) children’s products, (2) plastic casings surrounding electronic devices, (3) mattresses or 
mattress pads, and (4) upholstered furniture.  Using CPSC’s databases, Epidemiology Hazard 
Analysis (EPHA) staff was asked to identify consumer incidents specifically associated with 

                                                 
64 This analysis was prepared by CPSC staff, has not been reviewed or approved by, and may not necessarily reflect the views of, the 
Commission.   
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adverse health effects related to the presence of OFRs in the four above-mentioned product 
categories. 
 
2.  Results and Conclusions 
 
EPHA staff searched two databases: the National Electronic Injury Surveillance System (NEISS) 
and the Consumer Product Safety Risk Management System (CPSRMS).  NEISS is a national 
probability sample of hospitals in the United States and its territories.  Selected NEISS hospitals 
report information to CPSC on emergency treatments associated with consumer products.  
CPSRMS combines the data associated with consumer products from the following databases 
into one searchable incident database: Injury or Potential Injury Incidents (IPII), Death 
Certificates (DTHS), and In-Depth Investigations (INDP).  Neither NEISS, nor CPSRMS 
databases report cases of adverse health effects related to the presence of OFRs in children’s 
products, plastic casings surrounding electronic devices, mattresses or mattress pads, or 
upholstered furniture.  Therefore, due to insufficient data, staff could not provide the requested 
evaluation.  
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Date: May 18, 2017 
 

TO   :  Organohalogen Flame Retardant Petition File 
 
THROUGH :  Alice Thaler, D.V.M., Associate Executive Director 

Directorate for Health Sciences 
 
Michael A. Babich, PhD, Division Director,  
Directorate for Health Sciences 
Division of Toxicology and Risk Assessment 

 
FROM  :  Melanie B. Biggs, Ph.D., Project Manager 

Directorate for Health Sciences 
Division of Toxicology and Risk Assessment 
 

SUBJECT  :  Response to Comments Received on Petition HP 15-1 
 
1. Introduction 
 
The Consumer Product Safety Commission (CPSC, or Commission) received a Petition 
requesting the Commission to promulgate rulemaking under the Federal Hazardous Substances 
Act (FHSA) declaring that children’s products, furniture, mattresses, and casing surrounding 
electronics are banned hazardous substances if they contain any non-polymeric, additive, 
organohalogen flame retardant (Petition).  The Commission published a request for public 
comment on this Petition in the Federal Register on August 16, 2015 (80 FR 50238).  The 
Commission also published a notice of opportunity for oral presentation of comments in the 
Federal Register on October 26, 2015 (80 FR 65174).  The Commission also extended the 
comment period from October 19, 2015 to January 19, 2016, in this Federal Register notice due 
to outside requests.  Two more Federal Register notices were published for corrections to 
previous notices or provide more information (80 FR 75955 and 80 FR 77591).  The 
Commission received a total of 204 comments from domestic and international bodies; however, 
some comments included multiple supporter signatures or letters.  The public meeting was held 
at the CPSC on December 9, 2015, or by phone the same date, and 28 panelists spoke.  CPSC 
staff’s summary of comments and responses follows.   
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2. Comments Received from Docket and Public Meeting and Staff’s Responses 
 
Docket  
 
The majority of the 204 comments received support granting the Petition (181).  Consumer 
advocate groups submitted the bulk of the supporting comments on the Petition (75).  Eleven65 
comments from advocate groups supporting the Petition included signatures or letters from 
multiple interested parties, which ranged from 2 to 3,800 signers per comment.  Comments 
supporting the Petition were also received from state or city governments, professional 
associations, consumers, academics, and a standards group.  A total of 16 comments, submitted 
by 13 trade associations, one chemical consultant company, one public policy organization, and 
one company, support denying the Petition.  Three commenters, one trade association, one 
technological development company, and one academic, did not support or oppose the Petition.  
Three comments from trade associations asked for the January 2016 extension, and one industry 
commenter asked to speak at the public meeting.  One advocacy group, in response to public 
meeting comments, clarified what chemicals and products are included in the Petition, evidence 
of consumer exposure to these chemicals, and thoughts on redundancy of action by CPSC. 
 
Public meeting 
 
Twenty-eight panelists from government, advocacy groups, academia, trade associations, and 
industry presented to the CPSC Commissioners at the public meeting, including 10 panelists 
from the organizations representing the petitioners.  Fourteen panelists represented affiliations, 
which also provided written comments to the docket. 
 
Docket and public meeting comment summaries 
 
Many written comments included statements from commenters on their concern about toxic 
chemicals in consumer products, the health effects associated with this class of chemicals, flame 
retardants’ (FR) migration out of chemicals and into dust, domestic and international hazard 
studies on selected OFRs, testing results or studies conducted on consumer products and OFR 
findings, preventing child exposure to toxic chemicals, exposure information relating to 
petitioners’ product categories, and how products with FRs burn and produce smoke, soot, and 
toxic gases that put residents and firefighters at risk.  Ten panelists, who were petitioners, and 
four more panelists at the public meeting reinforced their Petition by discussing and presenting 
information on such topics as regrettable substitutions, structural similarity of OFRs, OFR health 
effects and exposure data, labeling that does not protect human health, socioeconomic injustice, 
restating the Petition scope and chemicals, and how CPSC has the authority to regulate this class 
or chemicals under the FHSA.  Three panelists discussed the overly broad nature of the Petition, 
stressed that any work on these chemicals should be risk based, and argued about how the 
Petition cannot be granted under the FHSA.  Two panelists discussed fire safety and provided 
evidence of OFR impact in fires.  The remaining panelists discussed the toxicity of OFRs, 

                                                 
65 CSPC-2015-0022-0072, CPSC-2015-0022-0111, CPSC-2015-0022-0159, CPSC-2015-0022-0166, CPSC-2015-
0022-0187, CPSC-2015-0022-0192, CPSC-2015-0022-0196, CPSC-2015-0022-0205-207, CPSC-2015-0022-0209. 
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concern for children exposed to these OFRs, state actions on OFRs, studies where OFRs were 
measured in some of these products categories, and how some businesses are moving away from 
OFRs in their products. 
 
Other commenters and panelists provided discussions on a variety of other topics, including: 
 

• OFR use in certain product categories and exemptions should the Petition be granted, 
• Fire safety and voluntary standards,  
• Other government action on OFRs, 
• Economic burden should the Petition be granted, 
• Fire science, toxicity and exposure studies, and 
• Information on chemical mixtures regulation. 

 
The significant issues raised in the comments and at the public meeting are presented below, 
followed by staff’s responses. 
 
CPSC Authority Under the FHSA 
 
Comment: Several commenters discussed CPSC’s authority under the FHSA to grant this 
Petition.  Commenters (Public Meeting (PM)2, PM3, PM7, PM18, PM26, and CPSC-2015-0022-
0197) stated that CPSC has the authority under the FHSA to ban the sale of products containing 
the OFR class.  Numerous commenters suggested that the petitioner’s requested rulemaking is 
inconsistent with the requirements of the FHSA.  Three commenters (CPSC-2015-0022-0181, 
CPSC-2015-0022-0198, and PM13) characterized the petitioners’ request generally as “an 
inappropriate and troubling application of the FHSA.”  Another commenter stated that restricting 
an entire class of chemicals under the FHSA is very difficult and would establish a dangerous 
precedent for application of the FHSA.  Other commenters (CPSC-2015-0022-0173, CPSC-
2015-0022-0176, CPSC-2015-0022-0181, CPSC-2015-0022-0198, CPSC-2015-0022-0201, 
PM12, and PM13) stated that CPSC does not have the legal authority under the FHSA to grant 
the Petition because specific findings are required under the FHSA for declaring “banned 
hazardous substances” (some of which are substantive), adding that as per the FHSA, a Chronic 
Hazard Advisory Panel would need to be used to determine the hazards presented.  One 
commenter (CPSC-2015-0022-0201) stated that the approach taken in the Petition is inconsistent 
with the FHSA requirements and could ban all children’s products containing any amount of the 
listed chemicals, regardless of whether there is a hazard or exposure.  Two commenters (CPSC-
2015-0022-0198 and CPSC-2015-0022-0201) stated that the FHSA requires that a substance 
cannot be banned unless the CPSC evaluates the substance as it is intended to be used in a 
household, which means evaluating the finished product, not its individual ingredients. 
 
Response:  CPSC has considered the petitioners’ request in light of the Commission’s 
regulations regarding petitions for rulemaking, and requirements for rulemaking under the 
FHSA.  Under the FHSA, to declare an article a banned hazardous substance, the Commission 
must consider whether the substance meets the definition of one of the hazards defined in the 
Act, how a given product is used, and whether the consumer’s exposure to a chemical through 
the consumer’s customary or foreseeably use of the product would result in substantial personal 
injury or substantial illness.  Said otherwise, the FHSA requires consideration of the connection 
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